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Abstract: The higher education system is the most important component of civic education 
in addition to primary and junior secondary education, and is therefore valuable both as an 
industry itself and as a source of national economic training and educated citizens. It is very 
important for a country to have a healthy and sustainable higher education system. First of 
all, this paper sets up six indicators to judge the health status of the higher education system: 
the number of higher education institutions, government education expenditure, the number 
of students receiving higher education, the number of teachers receiving higher education, 
student satisfaction and international exchanges. Then establish the principal component 
analysis model, through the principal component analysis to judge that among the six 
influencing factors, the number of colleges and universities, government education funds, 
the number of students receiving higher education and the number of teachers are the main 
influencing factors. Taking the above main factors as eigenvalues, the same number of 
countries are selected from the top, list and bottom of the list according to the list of the best 
countries in education in the world, and their relevant data are collected. The fuzzy 
comprehensive evaluation model is used for modeling and evaluation, and the analysis 
results of many countries are obtained. 

1. Introduction 

The evaluation of higher education plays a positive role in standardizing the teaching quality 
standard of higher education and promoting the quality of personnel training. Supervision and 
evaluation system is a new form and concept of higher education evaluation based on the summary 
and reflection of the existing evaluation theory and practice, which conforms to the development 
trend of contemporary educational evaluation. This is of great significance for enriching the 
theoretical system of educational evaluation and perfecting the practical form of educational 
evaluation [1-4]. 

2. Construction of principal component analysis model 

2.1 Model preprocessing 

Firstly, the paper centralize the M n-dimensional data ( ) ( ) ( )( )1 2, , , mx x x…  we collected to make 
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=∑∣  is the covariance matrix of the data set, and each vector of W is an 

orthonormal basis [5]. The above equation can be equivalent to: 

( ) ( ) ( )T T TJ W tr W XX W W W Iλ= − + −                       (1) 

Therefore, it is necessary to find the eigenvector corresponding to the maximum N eigenvalues. 
The matrix W of N prime Eigenvectors is the matrix we need. Then the main eigenvalues are obtained 
by model calculation. 

2.2 Process and data processing 

The process and data preprocessing process are as follows: 

 

Figure 1: Establishment of data processing process 

Result 1: 
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Result 2: 

 

Figure 2: Processing result 

Based on the above results, the paper selected the main influencing factors after comparison:  
'x1: Number of First-class Universities '; 'x2: Government expenditure on education ';  
'x3: Number of students receiving higher education '; 'x4: Student Satisfaction' 

3. Fuzzy clustering processing of Index system 

Determine the indicators: According to the principal component analysis model, we get the main 
influencing factors as: 

'x1: Number of First-class Universities '; 'x2: Government expenditure on education ';  
'x3: Number of students receiving higher education '; 'x4: Student Satisfaction'. 
The membership function is determined according to the principle: 
'x1: Number of First-class Universities '; 
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'x3: Number of students receiving higher education '; 
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'x4: Student Satisfaction'; 
2y x=                                    (5) 

In the short term, the data of the current year is used to calculate the membership matrix R, while 
in the long term, the average value of each statistic is used according to the growth trend of the recent 
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10 years, and then the membership function is substituted to calculate the membership. 

 

Figure 3: Programming matrix value 

4. Index decision matrix 

According to the importance estimation, we get the following judgment matrix: 
0.2 0.5 0.2 0.1; 
0.7 0.2 0.1 0; 
0 0.4 0.5 0.1; 
0.2 0.3 0.5 0; 
The corresponding weight vector  
A=[ 0.11609794 0.57847007 0.23367261 0.07175938]. 
Test evaluation matrix: 
cr is: (0.0877731194814+0j)  
cr < 0.1, It shows that the judgment matrix is reliable. 

5. Case analysis and verification 

Matlab programming solution is: 
(a) 0.200   0.3000   0.4000   0.1000 
(b) 0.3500  0.4000   0.2000   0.1000 
Referring to the judgment matrix, we can know that: Higher education in Tanzania is "not 

excellent". China's higher education 'relatively excellent'. 
Evaluate and instantiate different countries: 
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Figure 4: Case evaluation results 

6. Conclusion 

It is very important for a country to have a healthy and sustainable higher education system. The 
development level of higher education is an important symbol to measure a country's comprehensive 
national strength and development potential. In this paper, six indicators are set to judge the health 
status of higher education and take the above main factors as eigenvalues. According to the list of the 
best countries in global education, the same number of countries are selected and the relevant data 
are collected. The fuzzy comprehensive evaluation model is used to model and evaluate the analysis 
results of many countries. 
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